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This investigation was conducted under the di- 
tion of Professor Jd. Re. Fryer, University of Alberta, to 
whom the author is indebted for valuable suggestions and 
criticisms. The author is also indebted to Mre W. De. 
Albright, Superintendent, Experimental Parm, Beaverlodge, 
for the use of the meteorological date of the station 
and for assistance in conducting the field work, Valu- 
able assistance was also rendered by Dre A. S. Hitchcock, 
Washington, who gave authoritative confirmation of the 
identity of species of grass submitted to him, and Mre 
Kenneth McKenzie, New York, who authoritatively named the 


species of Carex and Juncus. 
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ECOLOGICAL STUDIES ON THE NATIVE GRASSES OF 
THE GRANDE PRAIRIE-BRAVERLODGE pispRicr 


I INTRODUCTION 


The native vegetation of the prairie provinces has as 
yet received little attention from the ecologist. Some 
work has been done but considering the amount there is to 
be done it might be said that not more than a mere start has 
been madee Jackson, of the Manitobe College of Agriculture, 
has studied the successions of the Red River Basin (10). 
Lewis and Dowzding,ot the Department of Botany, University 
of Alberta, have published a paper on "The vegetation and 
retrogressive changes of peat areas (muskegs) in Central 
Alberta™ (19260), Apart from the findings of these invest- 
igations all that is Known of the native ecology of the 
prairie provinces is based on the observation of a few bot- 
anists who have casually visited the district. Among these 
are Macoun, Malte, Clements and some of his co-workers of 


the Carnegie Institute of Washington, and possibly otherse 


General Vegetational Formations in Alberta. 

In general there are five formations recognised in Al- 
bertae The vegetation of the south-east corner of the pro- 
vince belongs to the "mixed prairie™ formation. Adjoining 
this is a broad stretch of "true prairie" which extends west- 
ward to the fodthills and north as far as Olds and Coronation. 


Apparently these correspond to formations of the same name in 
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one to several townshipse 


The Purpose of the Investigation. 

In 1925 under the direction of the Department of, Field,.Hus- 
pandry of the University of Alberta and the Dominion Experiment- 
al Farm System a survey of one of these areas, the Grande-Prairie- 
Beaverlodge district was undertaken. The ultimate aim of this 
survey is to determine the agricultural possibilities of the 
district as indicated by the natural vegetation. in order, te 
determine the signiticanes, of the native Vesetation, tke ecology 
of the area must be worked out and the findings related to, those 
of other districts where the relation of climate and natural 
vegetation to agriculture has been conclusively studied. 

Since a complete study of the district involves a project 
of considerable magnitude it was decided to limit the present 
undertaking to an investigation of the climatic and ecological 


relations of the native grasses. 


IT DESCRIPTION Cf TEE DISTRICS 


| Location. 

Since the experimental Farm at Beaverlodge, latitude 55 10', 
longitude 119° 19' W, is centrally located in the area this 
point was used as the base of operations and it was necessary 
to limit the extent of the territory to points which could be 
reached fairly conveniently. This made it possible to incluce 
a definite section of the district which had been settled, This 
section is approximately 45 miles long and 25 miles wide and 


extends from the town of Grande Prairie to about 15 miles west 
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of Beaverlodge, south to the Wapiti river and North to Valhalla. 


Drainage e 

The district is drained by the Wapiti’ river and its tribu- 
taries,. Hast of Grande Prairie the Wapiti flows into the Smoky 
whieh, in turn empties into the Péace River near the town of 
Peace Rivere The Rea’ Willow river enters the distract irom 
the west and after following a winding course flows into the 
Wapiti about 12 miles south of Beaverlodge. The Beaverlodge 
river, usually not more than a good sized creek, flows through 
several lakes at the north-west corner of the seetion and from 
there in a general south-easterly direction until 1t joins the 
Red Willow a few miles before the latter joins the Wapiti. The 
only other stream of much importance is Bear Creek. This runs 
parallel to the Beaverlodge river and drains the north-east por- 
tione After passing through Bear Lake and Grande Prairie it 
flows into the Wapiti. 

Numerous lakes dot the countrye The most important of 
these are Bear Lake and Lake Saskatoon... There are many others 
but they are not sufficiently important to warrant mentione 
As shown in Figure 5 they are widely scattered and together 
with the intermittent streams which take care of the melted 
sHow in the spring have an important bearing on the floral as- 


pect of the section. 


POP OGRAPHY 


At the north and west the general level of the lend is 
about 2000 feet. From here there is a general slope ina 


south-easterly direction until the vicinity of Bear Lake and 
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Grande Prairie the country lies below the 2200 foot contour lev- 
ele In the center of the district a butte-like formation rises 
to slightly over 4000 feet and covers about one township. Near 
the: tep the rise is rapid, but the base extends for considerable 
distances. To the north-west it merges into the higher level 
found theree in other directions the slopé is a little steeper 
with the result that to the west and south the valley of the 
Beaverlodge extends into a broad plaine Phe only ether ex¢ep- 
tion to the general slope of the land is along the Red Willow 
and Wapiti rivers. fhe bed of the Wapiti is below the 2000 
foot lever and the banks on either side are high and steepe 

On the average the 2200 foot contour lies within a mile of the 
ravers The banks of the Red Willow are not as high but ara ot 
the same general type. Within about 15 miles there is a drop 
from 3000 feet on Saskatoon Mountain to about 2000 feet along 
the Wapiti river. This is quite steep but is the greatest to 
We found in the district. As would be expeeted, due to the 
numerous streams and lekes, the country is generally rolling 
except for the extreme variations mentioned above. In this re- 
Sard 15 16 no doubt Similar te the nearby areas featuring the 


same type of vegetations 


Phe Seri. 
he average type of soil is a sand or clay loam five to six 
inches deepe immediately below this is a streak of greyish 
silty material which usually overlies the clay subsoil. The 


top soil of the Grande Prairie-Wembley region is not as heavy 
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as in nearby districts, a condition which results in the evidence 
of lack of available moisture appearing here before it does else- 
where e 

South of the Red Willow river the greyish silty material is 
quite close to the surface. in’ the native state this soil appears 
to be light and unproductive but after it has been cultivated for 
a few years the light color partly eee eee 

Considerable areas along the Wapiti river are covered with 
Sand ridgese Mhe Sand 15 covered with only one or two inches of 


loam and often the vegetation is scanty. 


The Vegetations 

AS mentioned above this area lies within a forest formation, 
possibly the northern mixed forest since the vegetation seems to 
resemble this rather than the Cordillerian forest. This forma- 
tion crosses the Wapiti at the south. In general its.¢astern 
boundary corresponds to the line of the 2000 foot contour at the 
west end of the district. Within the district, centering on 
saskatoon Mountain, it covers about three townships. fhe remain= 
der is parkland and presents a decided contrast to the forest form- 
atione The edact relationship of these two is very indefinite, 
and depends on local topography and moisture conditions. Along 
each creek or lake are successions of spruce, poplar, willow, and 
grassland, in Bigure 5 the central portion is predominantizZ 
grassland while the portion between this anc the forest formation 


is covered in varying degrees with poplar or willow. 


Tilt LITERATURE 
This investigation is pioneer work for this distriet and 


consequently there is no literature bearing directly on the sub- 
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jecte It is possible, however, to use literature dealing with 
similar conditions in other districts to interpret present find- 


ings as will be done laters 


IV METHODS OF INVESTIGATION. 


The methods adopted in studying this problem consisted of 
field trips, the collection and identification of specimens, 
the tabulation of the meterological data, and a study of the 
revelant literature. For convenience the more intense work 
was done in the immediate vicinity of Beaverlodge where suit- 
able locations were to be found. Often it was necessary to 
2o further afield. The area extending from the flood plains 
and backwaters along the Beaverlodge river directly west of 
Beaverlodge eastward to the top of Saskatoon Mountain, Lake 
saskatoon Island and the area adjoining on the west, and sever- 
al small areas south of Beaverlodge were studied in ereatest 
detail. The remainder was covered as thoroughly as time and 
convenience would permite At best this consisted of little 
more than a general surveye 

A portion of the summer of 1925 was spent in reconnais- 
Sance, Making general observations and collecting a few speci- 
mens. During the University session of 1925-26 some time was 
spent in identifying the specimens collected. 

During the next summer most of the field work was dones 
This, as before, consisted of making observations and collect- 
ing specimens. During the session of 1920-27 the specimens 


were identified. Representative samples of each species of 
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the grasses and some of which the identity was doubtful were 
sent to Dr. Hitchcock, Washington, for authoritative naming. 
The specimens of sedges and Juncus were sent to Mr. Kenneth 
MeKenzie, New York. 

During the same period an analysis of the meteorological 
records of the Hxperimental Farm at Beaverlodge were made , 
special attention being directed to those phases of the cli- 
mate which have an important influence on the native vegeta- 
tion. In most cases the records extend over the period 
from 19160 to the present. Meteorological data for the town 
of Grance Prairie are also available but since these are very 
similar to those obtained at the Experimental Farm, the sta- 
tions being only 28 miles apart, no advantage will be gained 
by using the former. Similarly temperature and precipitation 
data are being recorded by several observers throughout the 
gistrich but these records would be.of little use here since 
"hey dO noy Gover 4& period of yearss 

fo illustrate the more important phases of the climate 
tables and graphs were made. Similarly maps were prepared 
to show the relation of the vegetation to the topographical 
features of the distriet and the relation of the distriet to 
adjoining districts. The more important of these are shown 
here (Figs. 4 and 5). 

The literature was carefully examined and attempts were 
mace to relate any Tindings,both climatic and floristic, to 
Similar conditions existing elsewhere, im other places, par- 
ticularly in the United States, considerable work has been 


done in relating the native grasslands to agricultural pract- 
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ices» Such work can be used as a guide in an investigation 


like this. 
V DATA ON CLIMATE 
Temperature © 


Mean Annual Temperature 

Over a period of eleven years the mean annual temperature 
was 35004° Be The Lowest recorded was for 1917 when the aver- 
age waS 3235 e The highest, 36.79, was for 1926. This is 
exceptional, the next highest being 37.72 for 1923. An exam- 
ination of the records for 1926 (see Table IV) show that the 
average ped tere for the first two months of the year was 
exceptionally high. January had a mean temperature of 27-09” 
which was approximately 20 degrees above the average for the 
periode February of the same year had an average temperature 
of 23635. or 10.26 degrees above the averagee March and April 
had correspondingly high temperatures. While these are ex- 
treme they ane lower than those for ether parts of the same 
country and comparable with those over the whole of Western 


Canadae 


Mean Summer Temperature 
While the mean annual temperature gives a general impress- 
ion of the temperature of the entire year it is not so import- 
ant a measure as the mean summer temperatures The summer 
months are generally considered to be June, July, and August 
but in this district the temperature of May is very important. 


A cool May with frequent frosts has an important bearing on 


the native vegetation as well as on agricultural crops. Ac- 
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cording to the usual grouping the mean summer temperature is 
slightly above 57° while if May is included it drops to about 
BE « As shown in Table V June, July, and August have mini- 
mum temperatures ol approximately Ao, a and 45°, respec- 


tivelye On the other hand the minimum temperature for May 


drops to less than 40 » Although the average maximum temper- 


ature for the month is 61 little growth is to be expected 

since the tendency is for the warmer portion of the day to be 
short at this season, The same applies to September. jing 
the summer months were taken to include both the mean temper- 


ature figure would be correspondingly lowered. 


Mean Annual March of Temperatures 
The march of temperature from month to month throughout 
the year 18 shown graphiceslly in Figure 3. This shows the 
hottest and coldest months as well as the mean temperature 
for any monthe It also shows the period of the year during 


which growth may take place. 


Absolute Annual Range of Temperature. 

Mhe absolute annual range of temperature is the diifer- 
ence between the highest and lowest temperatures of the yeare 
Mhis range, see Table VL, gives an index of the severity of 
the climate. Usually, however, other factors such as the 
amount and distribution of the snow cover modify the effect 


of the temperaturee 


Length of the Frostless season. 


i. Many complicating factors,which will be discussed later, 
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tend to make the data as usually presented under this heading 
practically worthless when applied to this district. About 

all that can be said is that throughout most of the district, 
especially the more open parts, Marquis wheat usually ripens 

safely in the upland districts. In the other parts only 


the earlier varieties are considered safe. 


Precipitation.s 
Variation in Annual Precipitation. 

In common with most parts of the West there is a great 
variation in the amount of precipitation from year to yeare 
When based on the crop year, August lst to duly 31st, the aver- 
age rate is 10.40 inches, The season of 1920 was the wettest 
on record, the precipitation being slightly more than 25 inches. 
Only in two years, 1923 and 1924, was the amount less than 14 


inches, the amounts being 11.84 and 5.24 inches respectively. 


Distribution of Precipitation Throughout the Year. 
As shown in Figure 2 and Table I the distribution of rain- 
fall over the pertod is charactéristic of the: continental typee 


June, July, and August are usually the wettest months. 


Snowfall. 

The variation in annual snowfall is as great as is the 
amount of total annual precipitatione AS would be expected 
there is an apparent correlation between the two, the years 
of lightest snowfall being the years of least rainfall. The 
average for ten years is about 71 inches but the yearly amounts 
vary from 460 to 120 inches. In the last two years there has 


peen fairly heavy snowfalls in September. In other years al- 
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though some might have fallen in this month the amount was so 
small that it was more convenient to report it in terms of 
raine In 1924 very little was recorded before the month of 
Decembere 

In the spring there is usually a light fall in April. 
In 1917 and 1922 falls of 10 inches were recorded in May. 
June, 1926, broke all records, 22e7 inches being recorded. 
While snowfalls in the late spring or early summer may be 
harmful to trees and similar vegetative forms they are usual- 
ly very beneficial to the Lower growing vegetation since the 
runoff is very small. 

fo supplement the data on snowfall Table III showing the 
number of days sleighing each month has been added. This 
data is accurately obtained for each season and since sleigh- 
ing conditions depend on temperature and the amount of snow 
lying on the land the data will generally conform to the per- 
iod during which there is sufficient snow covering to protect 
the vegetatione The only exception is when knolls and ridges 
are bared of snow dn the winter due te the effect of Chinook 


WindSs 


Humidity. 

The rate of water loss from the surface of plants is 
largely determined by the relative humidity of the air. ‘MThis 
depends on such factors as temperature, wind, air pressure, 
exposure, and cloudiness. Data concerning some of these 
factors are included here but for others they must be deter- 


mined for each habitat. The rate of evaporation from a free 
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water surface (Table VIT)is considered to be a general index 
of the humidity of the air. The evaporation loss from liv- 
ing plants will vary as the evaporation from a nearby free 
water surfaces Lacking more minute data this information 
gives some conception of the possible efficiency with which 


the precipitation may be usede 


pyunshine. 

The extreme length of day during the growing seagon in 
this district is one of the most important of the biological 
factorse From i possible of 15.2 hours sunshine on May lst 
fhe length of day increages until a maximum of 17.5 hours is 
reached by the end of June after which a corresponding reduc- 
GiOn takes place. Mhe actual number of hours of bright sun- 
Shine recorded for the last three years 1S given in Table Ks 
The difference between the possible and the actual amount 
is due to cloudy weather or the presence of a smoke screen 


dense enough to obscure the sune 


VI pamA ON Native VaGiTati on 


As mentioned before the study of the native vegetation 
has been limited to grasses as they are found in their natur- 
al state. Occasionally it will be necessary to mention other 
forms, especially when the latter tend to modify the conditions 
under which the grasses growe The references in such cases 
must be considered only general and are included only where 


necessarye 
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The associations considered here are grouped in three 
classes: the lowland grass associations, the upland grass 


associations, and those that are found in the woodland trans- 


itione 


The Lowland Grass Associations. 

These associations reach their development in shallow 
lakes, ponds, drained and undrained depressions in upland or 
sand ridge areas, or in connection with the development of 
the stream system. The important associations are; 

1 Calamagrostis-Pannicularia 
2 agrostis-Poa palustris 
3 Poa pratensis 
A CareX Sppe 
The following species are found in these associations: 


Pannicularia grandis (S.Wats.) Nash 1* 


Calamagrostis canadensis (Michx.) Beauve 1*, 2 


y inexpansa 4. Gray Bin 
Beckmannia eruceaformis L. (Host.) Ms i 
Phalaris arundinaces Le dae 

) 2 


Alopecurus aequalis Sobol 


Note. Phe numerals preceeding the names indicate the 
association or associations, listed in the foregoing paragraph, 
in whieh Ghe species is usually found. Dominant or Very az 


pundant species are indicated by an asterick (*)-. 
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Aira caespitosa lL. 2 
Hordeum jubatum L. 2 
Agrostis hiemalis (Walt.) B.SP. 2 
Poa pratensis Ll. 3F 
mM. Palustris Ts e* 
M. gnferior  Rydite 3 
Carex lanuginosa 2 
a Ss 4 

At 


Juneus nodosus 


The Upland Grass Associations. 

These asso¢iations occur in the drier meadews, in typical 
upland situations, and in exposed places. The associations 
are: 

PoOa pratensis 


POa-agropyron 


Koeleria-Agropyron 


—& WN -o - 


ilymus innovatus 


The following species are found in these associations: 
Calamagrotis inexpansa A. Grey eC 
Hordeum jubatum Le al: 
Agrostis hiemalis (Walt.) B.S.P. a 
Poa pratensis Le Bl 

" palustris Le day 2 

" interior Rydb. dy 

* compressa IL 3 
Avena hookeri Seribn. By. 


Melica purpurascens (Torr,.) Hitchce a. 


Stipa columbiana Macoun 

‘5 spartea curtiseta Hitches 
Elymus innovatus Beal 
Torresia odorata (Ix) Hitche. 


Agropyron tenerum Vasey 


" smithii Rydb. 

: caninum (L.) Beauv. 

° inerme (Seribn.& Smith) Rydb. 
th albicans scribn.& Smith 


Koeleria eristata (L.) Pers. 
Carex practzveola Rydbs 

" lanuginosa Michx, 

m xerantica Bailey 
Juncus aster Rydb. 


" Vaseyi ingelm, 


The Woodland Transition. 


1o 


Pas taecludes The species Pound in habitats which are 


directly affected by the woodland trees and shrubs. 


datter modity such factors as moisture and light and the 


Presence or absence of the following species will aepend 


their relations 


in this regarde 


Calamagrotis canadensis (Michx.) Beauv. 
" inexpansa A- Gray 
&ira caespitosa L. 
Hordeun iubatum 
Agrostis hiemalis (Walt.) B.S.P. 
Poa iescencic Thy 
a Malustris: tis 


m 1agerior Ryd. 
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Poa compressa Le 


Avena hookeri Scribn. 
——— amen 


Melica purpurascens (Torr, ) Hitches 


Elymus innovatus Beal. 


Cinna latifolia (Trevir.) Griseb. 


Bromus ciliatus Le 


Agropyron tenerum Vasey 


" smithii Rydb. 
" caninum (L.) Beauve 


Carex practicola Rydb. 


" atratiformis Britton 


VIIT DISCUSSION OF CLIMATIC FACTORS 


Basis of Precipitation Studies 
has recently been shown that the greatest 


the total amount of precipitation amd the 


Hamonton and Lacombe districts of Central 


to be had when the year is taken tobe from August 


Zist(#)-. 


panee these districts have essentially 


eorrelation 


wheat yields fAnud s, 


Alberta is 
lst, to Juda 


tne same 


distribution of precipitation and natural vegetation as the 


Grande Prairie-Beaverlodge district it is reasonable to suppose 


that a similar 


trict if there were sufficient records available. 


(#) Note - Unpublished paper of Dr. Re Newton 


the meeting of 


Edmonton, December, 1920. 


presented at 


the Western Canadian Society of Agronomists, 
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correlation could be obtained for the latter dis- 
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The precipitation data is consequently presented on this 
basis. The native vegetation makes similar demands on the 
moisture supply to that of the spring wheat crope With the 
wheat crop a shortage of moisture from May to July results 
in @ poor Crope With grasses a similar condition produces 
only a scanty growth for that season and if the same conditions 
exist over a period of years species with more xerophytic ten- 
dancies may be expected to replace species already present. 

The rainfall after the first of August may have an effect on 
the vegetative growth but has little efrect on the distribu- 


tion and prevalence of the various species. 


Effectiveness of Precipitation 

Precipitation data must be interpreted in terms of its 
effectiveness. Factors such as temperature, relative humidity 
wind movement, etc., have a definite influence on the amount 
of moisture that is lost by evaporation and the amount that 
can be used by the plant. The amount of precipitation that 
produces "true prairie" conditions in Alberta would produce 
only "short grass" or"desert scrub" in the Great Plains. 

Kincer (11) states that the warm season pan evaporation 
in the northern portion of the United States is slightly more 
than 30 inches as compared with about 00 inches in the southe 
While the ecological significance of this data stated in terms 
of equivalent rainfall for the different areas can be obtained 
only approximately, he considers that probably Mie (ttgededeg 
of 30 inches in evaporation between the north and south is 


equivalent to about 10 inches of annual rainfall. 
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The evaporation of the Grand Prairie-Beaverlodge district 
over a period of five years averages 19 inches. If the same 
relationship holds between this district and those mentioned 
above the average annual rainfall of 10.5 inches of this dis- 
trict is at least as eftective as 20 inches in the northern 
United States» 

By assuming further that towards the central portion of 
the United States the rainfall is slightly less efficient than 
it is in the northern part it would seem that as regards preci- 
pitation the Grande Prairie-Beaverlodge istrict has about the 
same climate as the eastern parts of North Dakota, South 
Dakota, Nebraska, and of central Kansas. Similarly the ef- 
feetive summer precipitation is approximately the same as 


for these districtse 


Distribution of Rainfall Throughout the Year. 

The average monthly distribution of precipitation as 
shown in Figure’ @ would indicate that the first part of the 
growing season is dry and that June, July, and august are 
relatively wet months. April is the dry month of the year 
but since the top soil is usually soaked with melted snow at 
this time, Train is mot needed.” By the last week of April 
or the first week of May the extra moisture from the spring 
thaw has either followed the frost level downward or has 
peen evaporated by the usual spring winds and the top soil 
is dependent for moisture on either rain or light snowfalls. 
On a nine year average the rainfall for May is 0.08 inches, 


This in itself is enough to .earry' the vegetation over this 
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period. In three years the amount of May rain has. been less 
than half an inch. Mhis leaves the soil rather dry and unless 
heavy rains come early in June there is likely to be very poor 
growths In 1922 over two inches fell in this month. 

It will be noted that the average for this month is based 
om a nine year period instead of ten years as for the other 
monthse The season for this is that in May 1917, 6.62 inches 
of rain fell and since this is much greater than the amount for 
any other year it cannot reasonably be included in the average. 
Practically as much rain fell at that time as has fallen in all 
the months of May combined since that time. 

fi where 25a fair cistripution of rain) ia Jume and July 
normal growth can be expected provided conditions have not been 
too dry in Maye Usually there is about an inch in May and 
two inches in each of Jume and July. Considering the relative- 
iv high) eyiuveiency of the rainfall this tends to produce good 
growing conditionse Occasionally it is wetter than this with 
@ corresponding vigor of growths In 19260 there was slightly 
more than an inch in May followed by 4e45 inehes in June, halt 
being snow which lay on the ground for about five days. 1a 
July two inches of irain fell, Shis extra precipitation result- 
ed in the production of a grass cover which was unduly heavye 

in contrast to this the season of 1924 was very arye The 
rainfall for April, May, and June was 0.15, 045, and 0.60 inches 
respectivelye July was normal and 4.6 inches fell in August. 
The native vegetation had to-depend on the residual soil mois- 
ture GOovearry it over ‘the, first part of the summer until the 


August rains came. These enabled the plants to recuperate and 
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prepare themselves to pass the winter, A few successive seasons 
like this would probably have an important influence on the flora 
of the districte such extreme conditions are rather uncommone 
From this it must not be understood that each season is sim- 
ilar to either of the two described above. These are the most 
extreme years for which records are available. Moisture condi- 
tions for the other years are nearer to the averages It must, 
however, be admitted that’ extreme moisture conditions do occurs. 
Probably the varying conditions from season to season within the 
year are more important than the yearly fluctuations. Whether 
these extremes are greater than those which occur in other parts 
of Western Canada is not known Judging by the variability in the 
yields of agricultural crops from year to year and district to 


HiSsgriecy it would appear that ‘such “rs not the’ case. 


Precipitation Compared with That of Other Districts. 

It has been stated before that the average monthly distri- 
bation of precipitation is similar to that ef the Edmonton and 
Lacombe districts. Lt is distinetly of the continental type 
as opposed to the coastal type characterized by heavy winter 
and light summer rainfalle 

It is im some respects similar to that of the regions of 
the Great Plains where the "true" or"mixed prairie” is founds 
The..only difference between these latter two is in the total 
amounte ceneaane to Clements the "true prairie" regions 
usually have 25 to 40 inches while the mixed prairie” re- 
gions have 15 to 25 inchese Since the "true prairie™ dis- 
tricts of North Dakota and Minnesota have about 20 inches and 


the more southern parté: have somewhat more it would seem that 


as far as the effective precipation and distribution is con- 
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cerned the conditions are similar in the "true prairie" re- 


ions to those of the Grand Prairie-Beaverlodge district. 


Temperature. 

From its geographical position, being about 400 miles 
north of the International border and only 100 miles from 
the Rocky Mountains temperature conditions would be expected 
to be quite severe. The average yearly and summer tempera- 
ture are slightly lower than they are further south but the 
difference is not as much as would be expected. The lowest 
temperature reported since 1916 at the Experimental Station, 
Beaverlodge, is -52° F. Hach winter temperatures 6f from 
-35° to -45 can be expected buy only very occasioqnally does 
this condition last for more’ than. a day or so: at a times 
Alternating with the cold spells during the winter months 
are periods during which the warm Chinook winds cause a rise 
in the temperature, frequently with the effect of removing 
part of the snow cover several times during the winter. AS 
a result of the alternating eold and mild periods the average 
temperature for the months of December, January, and February 
is only 107 FB, in the northern Great Plains the Same average 
is found in the district comprising north-east Montana, central 
North Dakota, and central Minnesota (11). 

Mhe mean temperature for June, July, and August is 57°, 
This is considerably lower than the average for same season 
for the Great Plains generallye There seems to be a general 
reduction northward in summer temperatures from a mean of 


ty | 
about- 05 in northern Montana and northern North Dakota, 
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The relatively low mean temperature of the Grande~Prairie-Beaver- 
lodge district is to be accounted for by the cool nights. ux- 
tremes of from 85° to 91° cause rapid growth and high evaporation 
rates but the average maximum temperature of 69° is productive of 
conditions favorable to normal growth. The average minimum tem- 
peratures for the same period range from 43° to AT’ « If these 
were lower there would be a probable occurence of frequent Lrostse 
The low night temperatures are no doubt the reason of the low evap- 
oration rates and the absence of the more tender species from the 
florae 

In the month of May the average minimum temperature is 35056 
This indicates that for about half the days minimum growing tenm- 
peratures are reachede At the same time the maximum temperatures 
average Oil « he efiect Of these temperatures is likely to be 
more pronounced in the growth of field crops then the native grass- 
CSe The latter take advantage of the warm period during the day- 


time but are not afiected. by the cool night temperatures, 


Hvaporation. 

The data on evaporation is based on readings from a free 
water surface at approximately ground level. Cmine bo dabia- 
GulGies eneeuntered by the action of frost 1% 1s only practic- 
able to obtain this data during the frostless seasone Conse- 
guently there is a short period in the spring and fall during 
which some evaporation takes place but the amounts are insig- 
nificantly smalle 

The data on the monthly evaperation rates does not readily 


lend itself for tabulation but since this is such an important 
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factor it is presented in Table VII. Hor comparison similar 
data for Fte Collins, Colo., (altitude 4985), as reported by 
Robbins (15) is presented in Table VIII. Even at a fairly 
high altitude there is considerable evaporation during the win- 
ter months in Colorado. The July evaporation is high but not 
Significantly higher than at Beaverlodge. In the other months 
the increase or decrease is fairly uniform. 

The Beaverlodge data shows that June and July are months 
of high evaporation. The Eee alrer August is considerably lLow- 
Gre in September there 1s @ corresponding decrease and little 
evaporation takes place in October, it) ts. Game phat phe period 
August to October tends to be wet but the averages do not show 
that there is enough wet weather to reduce the evaporation so 
Markedly. August is a wet month but no more so than July. 
While the records (Table V) do not show striking differences 
in temperature experience has indicated that by the last of 
August there is a rapid lowing of the temperature EPieure 4 
shows that during oo ee and October the decrease is even 
more marked. The wet weather of August accompanied by cool 
weather in the latter half of that month together with the low 
temperatures of September and October satisfactorily explain 
the Low evaporation rates of this periode 

The evaporation rate for the month of May is higher than 
would be expected. For the five year period the data is avail- 
able for an average of the last 260 days of the month. If cal- 
culated for the entire month the rate for May is 443 inches 
or as about much as that of July and considerably more than 


for June. May is a dry month but the prevailing low temper- 
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atures should reduce the evaporation considerably. Apparent- 
ly the wind and the small amount of rain in this month more 
than offset the effect of the low temperaturese This appears 


to be the only possible explanation. 


sunshine « 

™he length of day in the northern latitudes has caused con- 
siderable speculation as to its effect on vegetation. Accord- 
ing to somé,plants should grow 24 hours a day during part of the 
SUMME Ye the teneyh Of day, trom 15 to 17.5 hours during the 
Browing season at this latitude, is considerably longer than is 
found only a short distance south. There is no doubt that the 
Vefetation dees benefit trom the longer day buy the extent of 
such benefit will not ke known until the matter is careitully in- 
vestigated. 

Ti the temperature for a considerable period did not fall 
below sub-optimum growing conditions no doubt the eftect of the 
long days would be highly beneficial. But according to van't 
Hoft'ts law the rate of growth will decrease as the temperature 
decreases dusing the night er tor, longer periods. No matter 
how long. the days the plants will beneitit little unless the 
temperature is high enough to allow for satistactory growths 
This does not mean that in the normal growing season conditions 
are unfavorable for growth. In June and Juhy ideal weather 
accompanied by the long days produce ideal conditions. ie! 
the late spring and early fall low temperatures are common 


with the result that the efiect of the long days is lessened. 
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Length of the Frostless Season. 

Most ecologists and agricultural writers consider this an 
important point and frequently quote such data as the average 
date of the last spring frost, the length of the frostless sea- 
son, etce While such data can no doubt be accurately obtained 
in Many places there seem .to be large areas, especially in the 
northern parts, where such data although it can be obtained 
means practically nothings 

Im the first place the standard instrument cage for meteor- 
ological work is placed about three feet above the ground level. 
When the thermometer at.this leyel registers frost the tempera- 
ture at the ground level may be several degrees lower, Besides 
this some plants freeze. at temperatures slightly below Be i» 
while others will withstand much lower temperaturese These are 
conditions which exist universally. 

It is generally accepted that differences in elevation cause 
differences in temperatures. Robbins (15) reports that in | 
Colorado differences of 1909 Leet in elevation cause differences 
up to Sec degrees of temperature depending on the altitude and 
the time of year. oe the Grande-Prairie-Beaverlodge district 
it would seem that at times differences in local elevation may 
cause for greater differences than those quoted abovee rahe s 
certain climatic conditions fairly wide differences in tempera- 
ture occur at the same time in ditferent habitats. Consequent- 
ily frost may be expected at certain places every month of the 
yeare iis 1S not the average condition as hes been explained 


beLloree The question is raised here only to show that ordinary 
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conditions do not exist in the district under study and that 
considerable work must be done on this particular problem be- 


fore anything definite will be known about ite 


VIII DISCUSSION OF NATIVE VEGETATION 


The Calamagrostis-Pannicularia Association 

This association occupies the innermost portion of the 
grass series in depressions or other low places where the 
water does not disappear until late in the summer. Calam- 
esD0Ebi 6 canadensis and Pannicularia grandis are the domin- 
ant species but C,. inexpansa occurs quite frequently. 30- 
cieties of Beckmannia eruceaformis and Phalaris arundinacea 
are common especially in moist places where the water does 


not stand. 


The Poa-agrostis Association 

The cares Obs Rema edi erie association is usually 
quite limited in extent. AS the habitat gets drier it 
gives place either to clumps of willow or to such grasses 
as Poa palustris and a ISIE hiemalis. In some locations 
the waliow represents the beginning of the forest, but in 
Many others it gives place to grassland when the habitat 
becomes drier. MPHis association is found under a wide 
range Of Conditions but usually there is plenty of moisture 
presente fure stands or: the dominant species, soa palustris 
and Agrostis hiemalis, are found in many low meadows. On 
flood plains and Nee chee it arises when conditions become 


Stable. 
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Along roadsides and other places where there is plenty of 
moisture until midsummer societies of Beckmannia eruceaformis, 
Alopecurus aequalis, Hordeum jubatum, the Calamagrostis spp., 
and Aira caespitosa are found along with the dominantse The 
more hydrophytic grasses indicate conditions approximating 


those which produce the Calamagrostis-Pannicularia associations 


The Carex spp. Association. 
iMggone Of she Gepressaons,,om sleuchs, especiaally im the 
South-west part there is an association of species resembling 
Carex aguatilis.in appearance. fhe. association is) found in 
a habitat similar to that in which Pannicularia grandis grows. 
Since no flowering stocks were found neither range nor identi- 
ty of the species is knowne im places.2¢ eeovers Jaerece vareas 


and is frequently cut for haye 


The Poa pratensis Association. 

Poa pratensis grows under a aie range Of Conditions. 1% 
is usually found where there 1s fairly good aeration and plen- 
ty of moisture. Pure stands occur in meadows which are flood- 
ed an the Spring but become rather dry by midsummer. imipleaces: 
probably due to disturbance in the past Hordeum jubatum and 
Agrostis hiemalis are associated with ite pimidearly, 14, one oF 
two situations Agropyron Ganinum and Hordeum jubatum are found 
where normally Poa pratensis would be expected. 

The Poa-Agropyron Association. 
As the habitat becomes drier Poa pratensis gives place to 


more xerophytic species such as Poa interior and some of the 
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Agropyrons, Poa interior, Agropyron tenerum, and A. caninum are 
the dominant grasses in this assoclatione Very seldom are any 
of hte ds found in pure stands so it is difficult to decide wheth- 
er or not the association should be subdivided. The associa- 
Gi0m is very widespread and is of great importance owing to the 
large number of primary and secondary species. 

In parts of the sand ridge area where the growth of pine, 
spruce, and poplar is enough to check the foree of the winds 
(hig association may be found growing on an’ ince or two of 
plack soile The stand is open but the growth is usually Lux- 
uriante In the numerous local depressions Calamagrostis can- 
adensis is the dominant plant but C. inexpansa, apparently a 
mere xerophytie species, is found in the more sheltered parts 
of the upland. Pais condigzien is not found in ether parts er 
the Grande Prairie-Beaverlodge district. 

It would seem that in this sand ridge area conditions dif- 
fer from those in other parts. The usual successions are not 
found and any that do occur are quite unigue. ivaporation is 
the important factor and the vegetation is quite sensitive to 
Varying degrees of it. Alongside one small spruce biuiit ror 
Gmample was Loumd a pure stand of one of the Juncus spp., pos- 
soplyids SSber, end close py, im a little higher ana less pro- 
tected habitat was found Calamagrostis inexpansa, Bromus cilia- 
tus, Agropyron tenerum and alymus innovatuse ro another place 
pure stands of Juncus Vaseyi and Stipa spartea were found only 


fifty feet apart and under apparently the same conditionse 


The Koeleria-Agropyron Association. 


This association occurs on the drier upland and exposed 
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Situations.e The dominant grasses are Koeleria cristata, Agro- 
pyron albicans, and A. smithii. Usually each appears to be dom- 
inant wherever it is found but all reach their best development 
under about the same conditions. Both Agropyron albicans and 

A» inerme are important in certain places, especially near Niobe, 
but thé range appears) to: be, Limited. Wherever it has been past- 
ured heavily it’ gives, place to Koeleria cristata, Agropyron 
smithii, Stipa columbiana and 5. spartea are usually found on 
very exposed and dry places and make little growth. They are 
also found) where) plowed land has been allowed to revert to the 


natural state and where: vegetation has been heavily pastured, 


The Elymus innovatus Association, 

On the more expesed places on the sand ridge area mention- 
ed above pure stands of Elymus innovatus are founde These oc-_ 
eopy Jlavee areas and are very conspicuous. This grass also 
occurs throughout most of the other associations wherever there 
is a medium amount of moisture and good drainage and aeratione 
On Lake Saskatoon Islend pure stands of this grass may be conve 
on the mounds of uprooted trees not more than thirty feet from 


the water's edge. 


’ The Woodlana Transition, 

AG Beas been explained before this includes those grasses 
which grow in habitats where factors such as moisture and light 
are modified by tree or bush growth. This condition extends 
over large areas of the district and is very importante No 
apparent banding exists except where pure grassland gives place 


to the transition. Within the transition,there is a tendency 
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for the grasses to disappear as the tree growth becomes denser 
and casts more shade, but the disappearance is more a matter 


of gradual displacement. 


IX GENERAL DISCUSSION 

The structure and composition of the grassland resembles 
that of the "true prairie" of the Mississippi Valley (2, 21) 
Koeleria cristata and the Agropyron species are important con- 
stituents of both while Stipa spartea, the most typical domin- 
ant of the "true prairie" and Agropyron smithii occur as species 
of only minor importancee Andropogon scopiarus and other. 
related species are excluded from the flora by their temperature 
requirements. The absence of Boutelova and Bulbilis may be 
regarded as evidence that"mixed prairie” or "short erassplains"®™ 
Gonditions are not, present. . Similarly the dense sod formed _ 
by the’ grasses iS8\an indication that at: eannot be: eclassed as 
"hunch grass prairie™, 

The term "parkland"is commonly used when referring to the 
vegetation of Central Alberta but it has never been. exactly de- 
fined. Lecaliy iit reters) to’ the vegetation ofva’ transition 
zone between grassland and forest. Within) it there may’ be 
large areas of grassland with trees and shrubs along streams 
Srl inedepressionusieri the Latter may be the most ‘prominent fea- 
ture of the vegetation, fo some it is synonymous with the 
"chaparral" of Colorado and New Mexico. According to Clements 
(2) and Robbins (15) "chaparral" is a dense growth of shrubs 
(Quercus sppe, Symphoricarpus SDP., Amalanchier spp., Prunus 


-melanocarpa, etc.). In the Grande Prairie-Beaverlodge dis- 
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trict species of Symphoricarpus, Aamalanchier, Prunus, etc., form 
dense thickets in places (especially on Lake Saskatoon Island) 
but they are more often found in the initial stages of the invas- 
ion of grassland by foreste It is possible that these species 
do form a "chaparral", If so it is distinctly different from 
the "parkland" as described abovee 

In discussing the origin. of the prairies of Illinois Wood- 
ward (31) states that the region has a woodland climate but trees 
@an invade the prairie slowly .;and) only along streams: andthe 
borders of forestse Further east the invasion has been more 
rapid and in many places the prairie has disappeared altogether. 
The prairies: of: Illinois have a xerophytic vegetation, a high 
evaporation, and low soil moisture content during the SUMMe Le 

Concubionsiini the Grande, Preairie-Beaverlodgzerdistries, are 
somewhat comparable. Because of the rolling: nature, of, the 
land and the numerous lakes and depressions the forest has no 
difficulty in maintaining its hold once it has become establish- 
ede In the grassland areas the evaporation must be higher and 
the soil moisture, content lower during the summer. since, the 
xerophytic grasses: are) found: only in the more exposed arease 
In places where the most. xerophytic grasses, would be expected 
Species such as Bromus ciliatus, Agropyron tenerum, and Poa 
pratensis may be Bommel ae there are protective topographic or 
vegetative teatures nearby which reduce the evaporating power 
of the wind. Once groves of poplar or willow become establish- 
ed the conditions’ of the habitat are so modified that even in 
periods of draught the moisture conditions are such that the 


trees as well as the more mesophytic grasses are able to main- 
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tain themselvese 

Since meteorological stations are so widely scattered through- 
out the country it is impossible to determine whether or not this 
or other areas are subject to less precipitation than the forested 
arease 

The evaporating power of the Chinook winds in the southern 
part of the province and their effect on vegetation is well known 
to those familiar with that region. The Peace River country is 
@lso subject to Chinook winds but their duration and frequency are 
Considerably less than in the south. 

It would seem, therefore, that the parkland and grassland 
Were pats oncarecei peer the result 'of local differences im precipi-— 
tation compared with the forested areas together with more expo- 
Sure othe Chanook winds or of the invasion ef prairie areas by 
forest. fhe latter appears to be the more logical explanation 
although there is little evidence to support ite if such is 
the case the parkland areas of the Peace River country are areas 
Ssupjgect tO considerably more evaporation than the rest of the 
country. Mhe succession in the Grande Prairie-Beaverlodge 
district appears to favor the foreste There is no evidence to 
show that the present grassland has ever been covered with forest. 
Most of the. area has been burned over in recent years but as in 
Titinois 431) the grassland has not been produced in this way. 
Wherever burning has destroyed bluffs or forest the original 
condition is developed within a short time. Shere) Ts £o08 eva = 
dence that some of the areas now covered with poplar and willow 
are areaS which were forested over but in such cages there is no 


“probability that the climax will be grassland. 
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X SUMMARY. 


This investigation deals with the ecology of the native grass- 
es of the Grande-Prairie-Beaverlodge district of the Peace River 
Country, Alberta, and is based on field and laboratory work cover- 
ing a period of two yearse 

The average annual precipitation based on the year(August lst- 
July 31st) for a ten year period (1917-1926) varies from 8,24 to 
25.05 inches, the average being 10.40 inchese 

April and May are the dry months of the year while June, July, 
and August are the wet monthse 

On the average a little less than half the annual precipita- 
tion comes in the form of snow. 

The average mean temperature for December, January and Febru- 
ary is 10° F. which is the same as that of north-east Montana, 
central North Dakota, and central Minnesotae 

The average mean temperature for the summer months (June, 
July, and August) is yaa The mean monthly temperature for May 
and September are considerably lower than this. 

During tae srowing season the possible number of hours of. 
Bright sunshine daily is trom 15°t0217 «5+ 

The evaporation from a free water surface averages 19 inches. 
Mhag iS em indication of the relatively high efiiciency with whieh 
the precipitation may be utilized by the vegetations 

Districts of similar amounts of precipitation in the Great 
Plains Region of the United States have "short grass" or "desert 
scrub" vegetatione Owing to the favorable climatic factors the 


‘vegetation of the district is comparable to that of districts in 
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the United States having from 25 to AO inches annual precipita- 
tione 

Pannicularia grandis, Calamagrostis canadensis, Agrostis 
hiemalis, Poa palustris, and P. pratensis are the most import- 
ant of the lowland grasses of the district. 

Poa pratensis, Pe interior, Elymus innovatus, Agropyron 
tfenerum, A. caninum, and Koeleria cristata are the important 
upland grasseSe 

Many grasses, as Bromus ciliatus, Aira caespitosa, and 
Agropyron ténerum, grow in habitats modified by the presence 
of trees and shrubs. 

Shallow lakes and depressions have apparently one or two 
destinies, ‘namely, either a forest or a prairie. Both are 
Seen throughout the entire district. 

Available soil moisture and exposure to drying winds are 
the most important factors determining the strueture of the 
vegetation, of the district. 

{he prassland vegetation of the district-is,ain general sim- 
ilar to that of the "true prairie” of, the Mississippi: Valley. 

From evidence at hand the grassland of the district is 


very slowly being replaced by forest. 
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¢ See footnote to Table VII. 
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TABLE IX RELATION OF PRECIPATION TO BEAVERLODGE , ALTA. 
| EVAPORATION FROM A FREE-WATER SURFACE. 


Precipitation Evaporation Total Precip- 


Year Period ror Period for Period itation for 
Year 

1922 May 13" - Octe2l" 346 1984 15.11 

1924 Anya Gl = Cctee7®. 0405 19-57 11.34 

1924 May 3" = Octe25" 10478 18.51 Oe24 

1925 May 7" = Octel7" 9609 19.76 19.45 


1926 Aprel7" - Septe30" 10437 sy | 21.58 


Average 6el9 19.09 15024 
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TABLE Xe HOURS SUNSHINE, BEAVERLODGE, ALTA. 


1924 1925 1926 Possible 
January 81.4 1343 1765 245.6 
February 112-4 101.2 1307 280. 
chink 1643 16361 1629 307.6 
April 205.0 23643 22665 423. 
May 27968 35802 27603 483. 
June 260.7 299 09 26407 5176 
july 253.9 30263 3211 517 « 
August 213.8 19340 24262 462. 
September 158.1 17667 14462 382. 
october 10466 131.4 12468 323. 
November 802 ee: 0568 2546 
December 91e4 3851 1763 220. 
TOTAL -—«- 2000.0 218640 205740 4479 
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Figure S. THE GRANDE PRAIRIE - BEAVERLOOGE DISTRICT 
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